Background. Soft skimmed-milk cheese Kariesh is the most popular soft cheese in Egypt. In the past, Karish cheese was traditionally produced by the random fermentation of milk speared its cream layer by the gravity force. Recently, its production has been carried out by several manufacturing procedures using, ultrafi ltration (UF) -skimmed milk retentate, certain bacterial cultures, enzymatic coagulation, etc. Therefore, the biological and nutritional evaluations are required. The present study was conducted to evaluate the properties of such cheese coagulated using different procedures involving probiotic strains with emphasis on some chemical and biological attributes. Material and methods. Kariesh cheeses were manufactured without whey drainage from UF cow's skimmed milk concentrate coagulated either by 3% yoghurt bacterial starter culture (YC), 3% probiotic starter culture (ABT type) or 2.5% glucono delta lactone (GDL) added whether separately or incorporated with rennet (0.05 ml/kg) to achieve the acidic-enzymatic coagulation in comparison with those made conventionally using un-concentrated milk coagulated either by 2% of YC or ABT added whether separately or incorporated with rennet (0.25 ml/kg). Due to the fact that whey is naturally needed to drain in the conventional (C) procedure, the use of GDL as coagulant was eliminated. Results. The obtained results indicated that the application of UF-technique in Kariesh cheese industry was associated with signifi cant increments in the values of protein, ash and pH. Moreover, the electrophoretical patterns of UF-Kariesh cheese obtained with the incorporation between YC, ABT or GDL and rennet were distinguished with the presence of the band of glycomacropeptide, which is normally lost in the whey through the C-procedure. Furthermore, the food intake (FI), body weight gain (BWG), food effi ciency ratio (FER), triglycerides (TG), total cholesterol (TC), high density lipoproteins (HDL), total, as well as ionized Ca of blood and the count of lactic acid bacteria of feces of rats were signifi cantly heightened, while low density lipoprotein (LDL) level was lowered as they fed on UF-cheeses, especially when coagulated using ABT, those caused the strongest persistence against the rat colon tumor, which was induced by the injection with 1,2 di-methyl hydrazine. The use of ABT led to raise the dry matter (DM) and ash of Kariesh cheese. Also, the FI, BWG, FER, TG, total, as well as ionized Ca of blood and the count of lactic acid bacteria of feces of rats were signifi cantly increased, while TC, HDL and LDL of blood, as well as coliform count of feces of rats were signifi cantly declined. The incorporation of enzymatic with acidic coagulation in Kariesh cheese manufacture increased signifi cantly the values of ash and pH. However, the cheese fi gures of DM, protein and titratable acidity were decreased. Also, the values of FI, BWG, FER, TC, HDL, LDL and feces LAB of rats were lowered. Whilst, the values of TG, total as well as ionized Ca and feces coliform of rats were increased.
INTRODUCTION
Skimmed milk (Kariesh) cheese is one of the indigenous white soft cheese types in Egypt. Kariesh, as well as Domiati chesses are the most popular varieties of soft cheese in Egypt, but the former is the oldest type manufactured since 3000 B.C. It is composed of about 50% of white soft cheeses produced in Egypt [Abou-Donia 1991 , Hegazy et al. 2012 .
In the past traditional (T) Kariesh cheese was made on the farms from 'Rayeb' milk. The latter is a naturally developed acidity coagulant during gravity creaming in earthenware containers. After skimming the sour cream, the 'Rayeb' milk is drained in folded mats. Draining of the whey takes two or three days, or until the desired texture of cheese is obtained. Finally, cheese is cut into suitable pieces, then dry salted to taste. The salted cheese is left for a few more hours in the mat until no more whey drains out and is then ready to be consumed as fresh cheese. Resultant cheese is either consumed fresh or after pickling in available farm-house milk by-products, e.g. butter milk, 'Murta', whey... etc. [Fayed 1986 ]. The quality and composition of T-Kariesh cheese may vary considerably due to such factors as: the quality and composition of the clotted skim milk, the method of manufacture, the time required to complete the drainage of whey, the quality of salt added and the method of handling the fi nished cheese [Fahmi 1950 , El-Gendy 1983 , Abou--Donia 1984 , 1991 , 1995 a, b, 2008 .
Recently, where centrifugal separators are used, this cheese is conventionally produced by acid coagulation of mechanically skimmed milk by culturing with lactic acid bacteria. Skimmed milk results in inferior Kariesh cheese type due to lower fat content in separator's skimmed milk. Because of its low fat content, it has a fi rm brick-like texture that is undesirable to many consumers. The fi rm texture of low fat cheese is due to the high density of the protein network, which results from the absence of fat globules that normally act as fi llers in the structural network. Producing cheese with a more open structure could be one means of controlling excessive fi rmness in this cheese [Fayed 1986 , Hassan et al. 2004 . Therefore, several approaches have been proposed to improve the quality, safety and productivity of Kariesh cheese involving solids enrichment by skimmed milk powder [Youssef et al. 1981] , heat treatment of milk [Fahmi 1950 a, b, Abdou and Dawood 1977 , Abou-Dawood and Gomai 1977 , certain bacterial starter addition [Abd El-Salam et al. 1984 , enzymatic coagulating, direct acidifi cation [Hamdy and Sayed 1971 , Wahba and El-Abbassy 1982 , Hofi et al. 2004 and ultrafi ltration concentration of milk [Abd El-Salam et al. 1984 , Fayed 1986 , Hofi et al. 1986 , Mahran et al. 1986 , El-Zayat and Omar 1987 , Renner and Abd El-Salam 1991 , Hofi et al. 2004 .
Given the growing awareness of the health of the consumer, Kariesh cheese becomes very popular because of its remarkable health quality as the only known relatively fat free cheese consumed by the Egyptians. It is often recommended for persons suffering from obesity, cholesterol and heart disease.
Nevertheless, most of the foregoing improving attempts lacked to cover some necessary attributes of the resultant product, especially those aimed to be enhanced such as the nutritional and biological properties. For that in view, the present study was conducted to evaluate the properties of such cheese coagulated using different procedures involving probiotic strains with emphasis on some chemical and biological attributes.
MATERIAL AND METHODS

Materials
Fresh cow's skimmed milk was obtained from the herd of the armed forces farms in Cairo-Ismailia desert road (TS 8.8%, 0.2 fat, 3.6% protein and pH 6.7). Skimmed milk powder was obtained from Synlait Milk Ltd., Rakaia 7783 -New Zealand (3.8% moisture, 34% protein, 1.5% fat and 8.3% ash).
Dried Sodium chloride (NaCl) was obtained from El--Nasr for Salt Production Co. Potassium sorbate was obtained from SJZ Chem-Pharm Co., Ltd. China.
Manufacturing procedures of Kariesh cheese
Conventional Kariesh cheese. Skimmed cow's milk was enriched with skimmed milk powder to 13% total solids, heated at 84°C for 2 min, cooled to the suitable temperature, 0.03% potassium sorbate was added, and then divided into 4 equal portions. The 1st portion (control) was inoculated with 2% of freshly activated YC starter culture and incubated at 40°C up to curdling. The 2nd portion was inoculated with freshly activated 2% ABT starter culture and incubated at 38°C up to curdling. The 3rd portion was inoculated with 2% YC starter culture + 0.25 ml rennet solution (4%)/kg milk and incubated at 40°C up to curdling. While the 4th portion was inoculated with 2% activated ABT starter culture + rennet (at the forgoing level) and incubated at 38°C up to curdling. The curds were cut and fi lled into stainless steel moulds lined with cheese cloth and consolidated by a slight pressure for 24 h. The blocks of curd were then cut, dry salted using NaCl (2% w/w) and packaged into plastic containers (Fig. 1) .
Ultrafi ltrated Kariesh cheese. Skimmed cow's milk was fi rstly heat treated at 72°C for 15 s, cooled immediately to 5°C and re-warmed to 50°C at which the UF-process was run as recommended by Maubois et al. [1987] using UF TECH-SEP (group of Rhone Poulenc) unit equipped with Carbo Sep tubular mineral membrane having area 34.2 m 2 and a nominal molecular weight cut off 20 KDa. The resultant retentate (concentrated to give the milk solids content desired in the fi nal Kariesh cheese) was subjected to another heat treatment (72°C/15 s), cooled to the suitable temperature, salted using NaCl (2% w/w) and 0.015% potassium sorbate then divided into 6 equal portions and fi lled into plastic containers. The 1st and 2nd portions were inoculated with an activated YC starter culture or ABT starter culture at the level of 3% instead of 2% (to avoid the relatively reduced water activity of concentrated milk as recommended by Fayed [1986] and incubated at 40 or 38°C, resp. up to curdling. The 3rd portion was inoculated with 3% activated YC starter culture + 0.05 ml rennet solution (4%)/1 kg retentate and incubated at 40°C up to curdling. The 4th portion was inoculated with 3% activated ABT starter culture + rennet (at the forgoing level) and incubated at 38°C up to curdling. The 5th portion was coagulated by 2.5% GDL at room temperature. While the 6th portion was coagulated by 2.5% GDL + rennet (at the forgoing level) at 40°C (Fig. 2) .
For the biological study, fresh cheese samples were dried in an oven at 50°C for 24 h as described by Fayed et al. [2011 a, b] .
Analytical methods
Dry matter, fat, total nitrogen and ash contents as well as titratable acidity (TA) % were determined according to AOAC [2007] . While the salt content was determined in cheese according to the method of Vanderburg as described by Kotterer and Munch [1978] .
The pH values were measured using a microprocessor pH meter (model 8417, Hanna Instruments, Singapore) at 20°C after calibrating with fresh pH 4.0 and 7.0 standard buffer solutions.
For the electrophoretical fractionation of cheese protein, the method of Weber and Osborn [1969] was applied for protein extraction. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was preformed according to the method of Laemmli [1970] as modifi ed by Studier [1973] . The SDS-PAGE patterns of milk proteins were identifi ed according to Basch et al. [1985] , Farrell et al. [2004] and Gab-Allah [2011] .
The biological experiments were carried out using standardized 48 white male albino rats with the initial body weights ranging from 100-170 g and their age at the start of the study was 7 weeks. The animals were housed in individual metabolic cages; those were employed for rats, comprised an upper living area with feeding system and below a device for the collection of urine and feces. The cages were similar in construction to those described by Schiller [1960] at a room temperature of 25°C and 65% relative humidity, with a 12-h light-dark cycle. The animals were divided into 8 equal groups. Each group of rats was given separate diet for a period of 8 weeks as follows. Group-1: control group; was given standard died ad-libtum according to the AIN-76 diet [American... 1977] . Group-2: was given 3 g/rat/day of dried C-Kariesh cheese coagulated by the YC starter alone, then standard diet ad-libtum. Group-3: was given 3 g/rat/day of dried C-Kariesh cheese coagulated by the YC starter incorporated with rennet, then standard diet ad-libtum. Group-4: was given 3 g/rat/day of dried UF-Kariesh cheese coagulated by the YC starter alone, then standard diet ad-libtum. Group-5: was given 3 g/rat/day of dried UF-Kariesh cheese coagulated by the ABT starter alone, then standard diet ad-libtum. Group-6: was given 3 g/rat/day of dried UF-Kariesh cheese coagulated by the YC starter incorporated with rennet, then standard diet ad-libtum. Group-7: was given 3 g/rat/day of dried UF-Kariesh cheese coagulated by the ABT starter incorporated with rennet, then standard diet ad-libtum. Group-8: was given 3 g/rat/day of dried UF-Kariesh cheese coagulated by GDL alone, then standard diet ad-libtum. Food intake (FI) of each rat was recorded daily. At the end of the 4 th week, body weight gain (BWG) and FI were recorded. Food effi ciency ratio (FER) for each group was calculated as following: soft cheese in Egypt Kariesh made using skimmed milk UF-retentate and probiotics. Acta Sci. Pol., Technol. Aliment. 13(4), 359-373.
www.food.actapol.net/ FER = BWG / total FI Before starting the biological experiment and at the end of the 4 th week of the experiment, rats were fasted overnight. In the morning, non-heparinized blood samples were obtained from orbital plexus of rat's eye under CO 2 anthesia by fi ne capillary glass tubes in accordance with the method of Schermer [1967] , blood samples were allowed to coagulate then centrifuged at 3000 rpm for 6 min and then serum was removed using a Pasteur pipette into Wassermann tubes and stored at -40°C until being analysed. Blood serum total calcium was determined according to the method of Lehman and Henry [1984] . Ionized calcium was calculated as described by Sava et al. [2005] . Blood serum triglycerides (TG), total cholesterol (TC) and high density lipoprotein (HDL) concentration were determined according to the instruction of manufacturer of assay kits (Sigma Chemical Co, St Louis, MO, USA) according to Friedewald's formula [Friedewald et al. 1972] . Very low density lipoprotein (VLDL) and LDL were calculated as: VLDL cholesterol = TG / 5 and LDL cholesterol = TC -(VLDL+HDL cholesterol).
The gastrointestinal lactic acid bacteria of feces before starting the study and at the end of the 4 th week of the experiment period were collected then counted on Elliker's agar medium as described by Elliker et al. [1956] , while the coliform was determined according to Nunez [1976] on violet red bile agar medium.
Carcinogen preparation and administration were carried out using 1,2 di-methyl hydrazine (DMH) according to Kumar et al. [2009] with a slight modifi cation as follows: DMH was dissolved in 1.0 mM EDTA just prior to use and the pH was adjusted to 6.5 with 1 mM NaOH to ensure the stability of the solution. Rats received subcutaneous injections of DMH (25 mg/kg body weight), once a week for 4 weeks starting from the 4 th week of the experimental period. One rat from each group at the end of the 4 th week (before the administration of DMH) and another one at the end of the 8 th week were sacrifi ced. After dissecting the rat, the ends of the ascending and descending colon were cut to detach the entire colon from the rat. Then using a syringe fi tted with a catheter the colons were fl ushed out with saline to remove the debris present inside. After thorough checking for free fl ow of pure saline from one end to the other, the colons of rats were placed group wise on a tissue paper for macroscopical examination and documentation.
The obtained data were exposed to proper statistical analysis according to statistical analyses system user's guide [SAS 1996] .
RESULTS AND DISCUSSION
Chemical composition of Kariesh cheese. Data given in Table 1 reveal that all factors studied led to signifi cant differences in all criteria determined. Where the application of UF technique helped the cheese to keep its moisture compared with that made using the conventional procedure as declared from the dry matter (DM) content. That could be due to the UF process which led to retention of whey proteins into the retentate and hence into the cheese matrix, made without whey drainage. Whey proteins are characterised with their relatively high water holding capacity [Fayed 1986 ]. The DM content of Kariesh cheese made using YC starter alone possessed the highest level of DM followed by those made using GDL, while those made by ABT obtained the lowest DM content. These differences could be ascribed essentially to the changes occurred as a result of whey drainage applied in the conventional procedure as indicated from the statistical 2-ways interactions. Moreover, the enzymatic coagulation incorporated with the acidic one made the curd to hold more moisture than declared from the statistical analyses which stated that the DM% of acidic--coagulation cheeses was statistically higher than those made using rennet-acid coagulation.
Concerning the protein content, the results of Table 1 state that, due to the retention of whey protein into the UF-cheese made without whey drainage, its protein content was higher than that of conventional one. Similar observations were reported by Fayed [1986] . The YC-Kariesh cheese was characterised with the highest protein content followed by those of ABT-ones. The GDL-cheese came in the latest order containing the lowest protein content. Moreover, the use of acidic coagulation alone in Kariesh cheese making led to higher obtained protein content than given when the acidic coagulation was applied in incorporation with the enzymatic one. YC -yoghurt bacterial starter culture, ABT -probiotic starter culture, GDL -glucono delta lactone, TN -total nitrogen. *Control cheese. The letters before comma possess the factor of source of acidic coagulation, while those after comma possess the factors of incorporation with rennet and manufacturing procedure respectively. The mean with the same letters at any position did not signifi cantly differ (p > 0.05). YC -yoghurt bacterial starter culture, ABT -probiotic starter culture, GDL -glucono delta lactone, TN -total nitrogen. *Control was made conventionally using cow's skim milk enriched to 13% dry matter, coagulated by YC bacterial starter culture. The letters before comma possess the factor of source of acidic coagulation, while those after comma possess the factors of incorporation with rennet and manufacturing procedure respectively. The mean with the same letters at any position did not signifi cantly differ (p > 0.05).
Regarding the fat content of Kariesh cheese, the statistical analysis confi rmed that the differences which occurred due to the manufacture procedure were signifi cant, where the fat content of UF-Kariesh cheese was higher than the conventional one which lost some fat during whey drainage. Neither the source of acidic coagulation, nor the incorporation with rennet had signifi cant effect on the fat content of the resultant Kariesh cheese.
Concerning the ash content, the UF technique led to increase the ash content in cheese, which was in the highest level compared with that of conventional one. These phenomena are in accordance with those reported by Fayed [1986] . Moreover the ash content of Kariesh cheese differed signifi cantly by the source of acidic coagulation, whereas the ABT-cheese possessed the highest ash content followed by GDL--cheese, while that of YC-cheese came in the last order. The depending on the acidic coagulation alone in the cheese making led to obtain Kariesh cheese with ash content lower than when the rennet was used besides the acidic one. That could be due to the fact that the acid produced for milk coagulation led consequently to increase of the level of soluble salts and hence raised their availability loss during the whey drainage step compared with the relatively lower acid produced when the rennet was incorporated with the bacterial starter culture.
Titratable acidity and pH value of Kariesh cheese. As shown in Table 2 , the UF-cheese had titratable acidity (TA) % lower and hence pH value higher than those of conventional one. That could be attributed to the relatively lower water activity and the bacterial growth suffered in UF-retentate. While the relatively higher pH value may be due to the considerable high buffering capacity possessed the UF-cheese. These observations are in agreement with those found by Fayed [1986] . The GDL-cheese gained the highest TA % followed by those of YC-and ABT-cheeses resp. Moreover, the acid produced in Kariesh cheese by the acidic coagulation alone was higher than when it was made by the acidic-enzymatic coagulation system. By prolonging the cold storage period, the TA % of all cheese was gradually increased until the end of experimental period (4 weeks).
SDS-PAGE electrophoretogram of Kariesh cheese. Regarding the protein pattern, the electrophoretogram given in Figure 3 shows that the band density of all fractions was obviously infl uenced either by the manufacture procedure (conventional and ultrafi ltration) or the coagulation material whether the type of bacterial starter culture or organic acid whether alone or incorporated with the rennet. Where the pattern of UF-Kariesh cheese obtained with the incorporation between YC, ABT or GDL and rennet were distinguished with the presence of the glycomacropeptide (GMP) band. That could be due to the retention of this peptide into cheese matrix as a result of the absence of the whey drainage step. The healthy multi functional spectra contributed to this incorporated peptide were reviewed by Fayed [2012] . Whereas several useful biological activities, including binding of cholera toxin and E. coli enterotoxins, inhibiting of bacterial and viral adhesion, suppression of gastric secretions, promotion of bifi dobacterial growth and modulation of immune responses. GMP contains no aromatic amino acids and is therefore used for phenyleketonuria suffering patients. On the contrary, this band totally disappeared with regard to those either of the acidic-coagulated UF cheeses or the conventional ones, whether coagulated with the bacterial culture alone or incorporated with rennet. Where the whey drainage step applied in the conventional method the GMP was allowed to drain Fig. 3 . SDS-PAGE electrophoretogram of ultrafi ltrated Kariesh cheese coagulated either by bacterial yoghurt starter culture (YC), probiotic starter culture (A or glucono delta lactone (GDL), whether alone or incorporated with rennet (R) versus the conventional one with the whey. Similarly, the UF-cheeses kept the whey proteins un-drained in comparison with the conventional ones which lost most of their whey proteins during the whey drainage step. The obtained results are more or less in accordance with those found by Farrell et al. [2004] , and Gab-Allah [2011] .
BIOLOGICAL ADVANTAGES OF KARIESH CHEESE
Food effi ciency ratio. Data of Table 3 indicate that although the adjustment of the cheese-feeding quantity at 3 g/rat/day, the cheese manufacturing method whether C-or UF-style, as well as the acidic source whether the YC, ABT or even GDL; whether they were separately used or in combination with rennet resulted in signifi cant changes in the consumed amount of the standard diet, which was open available for all rats. Therefore, the obtained parameters refl ect the impact of the cheeses type on the total diet eaten. Where, both of FI, BWG and FER were increased in ABT-cheese fed rats followed by those fed on YC and GDL ones respectively, especially when cheeses were made with acid coagulation alone without rennet incorporation. The rats' appetite for eating improved when they consumed UF-cheese versus the conventional one as declared from all feeding parameters calculated, namely, FI, BWG and FER.
BLOOD SERUM PROFILE
Total and ionized calcium. Results of Table 4 state that the blood serum of rats gained higher total, as well as ionized calcium contents, when rats had been fed on Kariesh cheese cultured with ABT starter culture or acidifi ed with GDL versus those of fed on YC-Kariesh cheeses. The incorporation with rennet had no infl uence on the two parameters determined. The results confi rm also that, the feed on cheeses made without whey drainage, i.e. UF-Kariesh cheese led indeed to increase of the total and ionized calcium concentrations in the blood serum more than when C-Kariesh cheese or standard diet were used. Although the overall changes in the blood serum concentration toward either of total or ionized calcium due to the feed on cheese for 4 weeks were increasingly signifi cant, but the separate difference % for each group showed that the parameters declined as a result of the feed on C-cheeses whether made with or without rennet incorporation (groups 2 and 3). This phenomenon could be attributed to the whey drainage step applied in the conventional method especially in the acidic phase, where most calcium of acidic cheese curd would be lost within the whey. Therefore the obtained biological data indicated that, the C-Kariesh cheese is not a suitable source of the bio-available calcium versus the UF-one, whose retentate contains total, as well as soluble calcium higher than in raw milk, from which the retentate was obtained.
Lipids and cholesterols. Data given in Table 5 reveal that although the TC levels were not infl uenced, the levels of the HDLC raised by eating YC-cheeses followed by ABT and GDL-cheeses resp. While the LDLC level was high in the blood serum of rats fed on GDL-cheese followed, in order, by YC and ABT--cheeses. That means, the use of bacterial starter as a source of acid production for cheese making led reduction of the LDL level of blood serum versus that coagulated by adding GDL. Moreover, the incorporation of rennet in Kariesh cheese making led to increase TC and to decrease both HDLC and LDLC levels in the blood serum of rats fed thereon.
Concerning the feeding style, the consumption of C-cheeses lowered the TC and HDLC levels, while the level of LDLC was heightened. On the contrast the feeding on UF-cheese led to reduce the level of Table 3 . Food intake, body weight gain and food effi ciency ratio (FER) of rats at the end of feeding period (28 days) on dried conventional and ultrafi ltrated Kariesh cheese coagulated using different coagulation systems LDLC versus the C-one. That could be ascribed to the presence of whey proteins trapped into the former as a function of the UF-retention. Nevertheless, all levels either of TC, HDLC or LDLC were increased in all experimental rats by feeding on all treatments involving the standard diet for 4 weeks.
Gastrointestinal fl ora
As noticed from the data of Table 6 , fecal fl ora population, which refl ected the feeding situation of rats, revealed that, the utilization of starter cultures in cheese making led to a signifi cant decrease in the rats' gastrointestinal coliform counts than the administration of GDL instead of the bacterial starter cultures. Where, the ABT-cheeses caused the highest reduction in coliform followed by the YC-cheeses than the GDL-ones. That was clearly due to the relatively higher ability of ABT starter culture to still viable and continue growing to cause the antagonistic effect against the coliform group through the rat's digestive tract. This phenomenon was demonstrated by the higher counts of gastrointestinal LAB noticed when feeding on the ABT-cheeses than those resulted from feeding on each of YC or GDL-cheeses resp. These observations are in agreement with those found by Yuguchi and Okonogi [1992] and Fayed et al. [2011 a and b] , who demonstrated that the administration of bifi dobacteria to rats increased their number in the intestine, and on the other hand, the numbers of staphylococci and coliform bacteria were signifi cantly reduced in groups received cultured milks as compared to the control. Also Amann et al. [1998] reported that the consumption of bifi dobacteria by human would increase colonic Kheadr et al. [2000] found that the use of a mixture of yoghurt and probiotic strains reduced the growth of enterococci and coliform in the intestinal tract.
The results also prove that depending on the starter culture alone in the cheeses making led to a higher reduction in the counts of gastrointestinal coliform than when the starter culture was used besides the rennet, that may be due to the higher initial LAB count in the acidic coagulated cheeses than those of the acidic-enzymatic cheeses. These results were confi rmed by the highest LAB/coliform ratio found after 28 days of feeding on dried ultrafi ltrated cheese coagulated by the ABT starter alone (group-5). Where, the highest difference % in LAB/coliform between the beginning and end of the feeding period was noticed in group-5.
The gastrointestinal LAB of rats differed significantly by the cheeses manufacturing procedure as declared from the statistical analysis which stated that, the UF-procedure led to obtain a higher gastrointestinal LAB than the conventional one. That could be ascribed to the higher counts of LAB in the UF--cheese as a result of their relatively slow growth in the retentate as well as the presence of whey proteins in the cheese matrix which acted as a growth factor for LAB as reported by Loh and Maznah (1999) and Fayed [2012] . Also, it could be observed that, the gastrointestinal LAB increased by prolonging the feeding period opposite to that done by the coliform, which showed decreases correlated signifi cantly to the increase in LAB in all groups except those fed either on the standard diet or the GDL-cheese.
The colonic persistence against tumor. The photomacrographs present in Figures 4-7 showed that, most of rats fed on the C-and UF-cheeses as well as the standard died throughout the fi rst 4 weeks of the study (before the administration of DMH) possessed a normal colonic architecture. The colons of rats fed on dried UF-Kariesh cheese coagulated by bacterial starter culture alone (whether YC or ABT) refl ected a healthier sight before the administration of DMH than the colons of other groups.
It appeared also that, all rats of each group revealed the presence of colonic tumors after 4 weeks of DMH injection, but there was a signifi cant difference in the number and volume of tumors that occurred, where rats of 1st group, fed on the standard diet, had the highest amount of tumors, those tumors were characterised by their intensive proliferation along the entire colon length. The rats of 2nd and 3rd group, fed on dried C-Kariesh cheeses coagulated by YC starter culture alone or incorporated with rennet, refl ected lower incidence of colonic tumors than it happened in 1st group.
The colons of rats of 6th and 7th group, fed on dried UF-cheeses coagulated by YC or ABT starter incorporated with rennet, showed a signifi cant resistance to the colonic tumors incidence. Group 4, fed on dried UF-Kariesh cheese coagulated by YC starter alone, showed the smallest amount of macroscopically visible colonic tumors. There were absolutely non macroscopically visible tumors in the colon of rats fed on dried UF-Kariesh cheese coagulated by the ABT starter culture alone, although there were very few and mild polyps in the colon, these polyps were indicated by the cross marked arrows in Figure 7 as declared in the Figure of the 5th group which fed on dried UF--cheese coagulated by ABT starter alone. Whereas, the feeding on UF-ABT-cheese before and during the injection with DMH made the colon to be resistant to tumor. That could be ascribed to the highest count of probiotics survived in their colons, which performed with the entrapped whey proteins by the UF process a signifi cant role in preventing the colonic cancer by alteration of metabolic activities of the intestinal microfl ora, change the physicochemical conditions in the colon, elevating the rat's immune response, production of anticarcinogenic compounds and binding of potential carcinogens. It is worth to mention that the whey proteins entrapped in this cheese acted a synergistic effect with the probiotics for preventing the colonic cancer. These results are in agreement with those obtained by Fodiatis et al. [2008] . The colons of rats of Group 8 which fed on UF-Kariesh cheese coagulated by GDL refl ected incidence of a non intensive tumor besides many mild polyps. That could by attributed to altering the tumor's prevalence by the action of the whey proteins entrapped into the cheese matrix. Similar observation was obtained by Hakkak et al. [2001] who suggested that consumption of whey protein-containing diets may reduce the risk of developing colon tumors. 
CONCLUSION
Finally, the foregoing results led to conclude that Kariesh cheese made without whey drainage using skimmed milk concentrated by UF-process, cultured with the probiotic strains and incorporated renneted, possessed super marketing and physiological advantages. The whey proteins entrapped in this cheese acted a synergistic effect with the probiotics preventing the colonic cancer.
